REVISION ELECTROSTATICS

1. Explain briefly (i) charge quantization (ii) conservation of charge.
2. Write vector form of coulomb’s law. How force depends on intervening medium.
3. Define Electric field intensity and electric potential due to a point charge. Give their S.I.units.
4. Derive expression for electric potential due to a point charge.
5. Define Electric dipole moment and give its unit and direction.
6. Find expression for electric field intensity on axial and equatorial line of a electric dipole.
7. State Gauss’ theorem . Calculate electric flux due to surface enclosing charge of 1C.
8. Obtain the expression for the  electric field intensity E due to infinite plane sheet of charge .
9. Derive the expression for the E at any point outside and inside  a uniformly charged spherical shell.
10. Derive an  expression for the E at a  point near an  infinitely long , thin ,uniformly charged straight wire.
11. Find expression  for torque on electric dipole in uniform electric field. Give its equilibrium state.	
12. Find expression for potential energy of electric dipole in uniform electric field
13. Derive expression for capacitance of a parallel plate capacitor i)without dielectric ii)with dielectric slab.
14. Derive expression for energy stored and energy density (½εοE2) of a charged capacitor.
15. How Voltage, charge , capacity ,energy and electric field changes when dielectric is introduced between the plates of capacitor i)with battery connected and ii)without battery.	
16. Draw lines of forces for i) q>0 ii)q<0 .Why lines are not discontinuous and never intersect .
17. What is equipotential surface? Find work done on moving charge on such surface.
18. A charge q is placed at the centre of line joining two equal charges Q. Show that the system of three   charges will be in equilibrium if q = Q/4.
19. Two point charges 3µC and  3µC are located 20cm apart in vacuum. Find electric field and electric    potential at midpoint of line. Also find force and its direction experienced by charge   1.5nC kept at   midpoint.
20. A 10µF capacitor is charged by a 30V d.c. and then connected across an uncharged 50µF capacitor.   Calculate (i) the final potential difference of the combination, and (ii) the initial   and final energies. How will you account for the difference in energy?
21. An electric dipole of length 4cm, when placed with its axis making an angle of 60o with uniform electric  field experiences a torque of 4 /3Nm. Calculate the (i) magnitude of electric  field, (ii)the potential energy  of dipole ,if the dipole has charges of +8nC.
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PREVIOUS YEARS
ELECTROSTATICS
1. Define electric potential. Is it a vector or a scalar quantity?
2. Define the term electric dipole-moment.
3. Define capacitance of a capacitor.
4. Is electrostatic potential necessarily zero at point where electric field strength is zero. Illustrate your answer.
5. Name any two basic properties of electric charge.
6. Force between two point electric charges kept at a distance d apart in air is F. if these charges are kept at the same distance in water, how does the force between them change?
7. Define ‘dielectric constant’ of a medium in terms of force between electric charges.
8. Name the physical quantity whose SI unit is (i) coulomb/volt (ii) Newton/coulomb (iii) joule/coulomb.
9. How does the force between two point charges change if the dielectric constant of the medium in which they are kept increases?
10. What is the amount of work done in moving a 100 nC charge between two points 5 cm apart on an equipotential surface?
11. In an electric field an electron is kept freely. If the electron is replaced by a proton, what will be the relationship between the forces experienced by them.
12. What orientation of an electric dipole in a uniform electric field corresponds to its stable equilibrium?
13. 
If a point charge + q, is taken from A to C and then form C to B of a circle drawn with another point-charge +q as centre, then along which path more work will be done?	          
14. An uncharged insulated conductor A is brought near a charged unsulated conductor B. what happens to charge and potential of B?
15. A and B are two conducting spheres of the same radius. A being solid and B hollow. Both are charged to the same potential. What will be the relation between the charges on the two spheres?
16. How much work is done in moving a 500 C charge between two points on an equipotential surface?
17. The work done is moving a charge of 3 C between two points is 6 J. What is the potential difference between the points?
18. Two charges, one  +5C and another  –5C are placed 1 mm apart. Calculate the dipole moment.
19. 

In parallel plate capacitor, the capacitance increases from  to, on introducing a dielectric medium between the plates. What is the dielectric constant of the medium?
20. Two point electric charges of unknown magnitude and sign are placed a distance ‘d’ apart. The electric field intensity is zero at a point, not between the charges but on the line joining them. Write two essential conditions for this to happen.
21. Define ‘intensity of electric field’ at a point. At what points is the electric dipole field intensity parallel to the line joining the charges?
22. What is an equipotential surface? Show that the electric field at a point on the surface of a charged conductor or just outside it is perpendicular to the surface?
23. What is an equipotential surface? Show that no work is done in moving a test charge from one point to another over an equipotential surface.
24. Calculate the distance between two protons such that the electrical repulsive force between them is equal to the weight of either.
25. A charge of 12 C is given to a hollow metallic sphere of radius 0.1 m. find the potential at (i) the surface of the sphere, and (ii) the centre of the sphere.
26. Two point electric charges of values q and 2q are kept at a distance d apart from each other in air. A third charge Q is to be kept along the same line in such a way that the net force acting on q and 2q is zero. Calculate the position of charge Q in terms of q and d.
27. An electric flux of –610–3 N/m2C passes normally through a spherical Gaussian surface of radius 10cm, due to point charge placed at the centre.(a) What is the charge enclosed by the Gaussian surface?(b) if the radius of Gaussian surface is doubled, how much flux would pass through the surface?
28. 
Calculate the potential at the centre of a square of side m, which carries at its four corners charges of +2nC, +1nC, –2nC and –3nC respectively.
29. 

Two point charges A and B of value C and  are kept 6 cm apart in air. Calculate the work done when charge B is moved 1 cm towards charge A.
30. 
Two point charges  are separated by a distance of 1 m in air. At what point on the line joining the charges is the electric potential zero?
31. 

Two points charges of  and  are separated by a distance of 2.5 m. find the point on the line joining them at which the electric field intensity is zero.
32. 
S1 and S2 are two hollow concentric sphere enclosing charges Q and 2Q respectively as shown in the figure (i) what is the ratio of the electric flux through S1 and S2? (ii) How will the electric flux through the sphere S1 changes, if a medium of dielectric constant 5 is introduced in the space inside S1 in place of air?         
33. The electric field intensity and potential at a point due to a point charge are 36 N/C and 18 J/C respectively. Calculate (i) magnitude and (ii) position of the charge from the point.
34. Two identical metallic spheres, having unequal, opposite charges are placed at a distance 0.90 m apart in air. After bringing them in contact with each other, they are again placed at the same distance apart. Now the force of repulsion between them is 0.025 N. Calculate the final charge on each of them.
35. Sketch graph to show how charge Q given to a capacitor of capacity C varies with the potential difference V. prove that the total energy stored in parallel plate capacitor is ½ CV2.
36. State Gauss’ theorem in electrostatics and express it mathematically. Using it, derive an expression for electric field intensity at a point outside/inside a hollow charged conducting sphere.
37. A conducting slab of thickness‘t’ is introduced without touching between the plates of a parallel plate capacitor, separated by a distance ‘d’ (t < d). Derive an expression for the capacitance of the capacitor.
38. Define the capacitance of a parallel plate capacitor. Two parallel plates PQ and RS are kept distance ‘d’ apart. Area of each plate is ‘A’. The space between them is filled with three dielectric slabs of identical size having dielectric constants K1,K2 and K3 respectively as shown in the figure. Find the capacitance of the capacitor.  [image: ]
39. A parallel plate capacitor with air as dielectric is charged by a d. c. source to a potential ‘V’. Without disconnecting the capacitor from the source, air is replaced by another dielectric medium of dielectric constant 10. State with reason, how does (i) electric field between the plates and (ii) energy stored in the capacitor change.
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